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Abstract: A technique for detection of Mycobacterium bovis by PhaB assay was developed, and
the method was applied to detect 22 clinical isolates of Mycobacterium bovis,20 non-Mtb strains
of Mycobacteria and 5 other bacteria. 203 cow milk samples were detected by PhaB assay and the
results were compared with skin test,smear method and LLowenstein-Jensen culture. It was dem-
onstrated that the optimal working concentration of mycobacteriophage was 1 X 10° PFU/mL and
the optimal condition for detection was infection at 37°C for 2 hours. Meanwhile, the concentra-
tion of virucidal agent to inactivate the mycobacteriophage completely was 100 mmol/L at room

temperature for 10 min,and 4 mg/ml concentration of the logarithmic phage of mycobacterioph-
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age was selected as the working concentration. Under these conditions, the optimal results could
be obtained, and the heat-inactivated or indicated bacteria were not infected with mycobacterioph-
age. The positive results could be obtained by using this method of detection for control strain of
M. bovis, M. smegmatis and 22 clinical isolates of M. bovis,but the negative results were demon-
strated in 16 reference strains of non-Mtb strains of Mycobacteria and 5 other bacteria. The 4
strains of NTM(M. fortuitum, M. intrcellulare, M. aurum, M. phlei)can be positive reaction at
concentration of high level (>=>10° CFU/mL). By using this method 60-120 CFU/mL of M. bowvis
could be detected. The intra- and inter-batch variation coefficies were all below 15% , indicating a
good repeatability. In all milk samples from 203 cows, 14,17,21 and 12 were detected positive by
PhaB assay,smear method,skin test and Lowenstein-Jensen culture respectively. The correspon-
dence rate and specificity of phaB method compared to other three methods were all above 96 % ,

the sensitivity was between 71%-100%. Rapidity, simplicity, sensitivity and high specificity ena-

ble PhaB assay can be used for detecting Mycobacterium bovis.
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Fig. 1 The numbers of plaques that different concen-

tration of M. bovis was infected with mycobac-

teriophage in various time
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Fig. 2 The numbers of plaques of M. bovis infected

with mycobacteriophage in various time
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Fig. 3 The numbers of plaques that M. bovis was in-

fected with different concentration of mycobac-

teriophage in various time
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Table 1 The numbers of plaques induced by mycobacteriophage with different concentration

of virucidal agent at room temperature and 37°C (x*s)

AR MR JE / (mmol/L) 37°C FEiR(237C)

Virucidal agent Thirty seven centi-degree Room temperature

concentration 5 min 10 min 5 min 10 min
25 53.7£8.5 38.3%9.1 25.3%£8.1 13.3+£3.5
50 1.3+0.6 1.7+£1.2 2.3+1.2 1.0+£1.0
100 2.0+1.7 0.0+0.0 2.0+1.0 0.0+0.0
200 0.7+0.6 0.0%£0.0 0.0%£0.0 0.0%£0.0
400 0.0%£0.0 0.0%£0.0 0.0%£0.0 0.0+0.0
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PE 184 3k A 7 Sk I AS T 25 SN AF L 0 B 1R 1A
OB ol 85. 7% (12/14) , e ekl 97. 496 (184/
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Table 2 The comparison results of PhaB assay to skin test,smear method and Lowenstein-Jensen culture

. BN AR T WAk B G REF
PhaB %

Skin test Smear method Lowenstein-Jensen culture

Phage amplified - - -
o [ER B 1 it I°H 4 ks Hit IFH 4 [ 1 it

biologically assay

Positive  Negative Total Positive  Negative Total Positive  Negative Total

BH ¥ Positive 14 0 14 12 2 14 10 4 14
B Negative 7 182 189 184 189 2 187 189
41t Total 21 182 203 17 186 203 12 191 203

3 a5t
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I ASEAT BRI A A R — L R A A B O BOAT B
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AP &S 2~3 ho i ] DAGRAS S HEAG I 25 21 5 3 h
e W B D s 2 TR D 7 A 1 AR R A R
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IR I L 2 T 5 3 A A Y W T R DNA fiz 2 1 I
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TARWREE Ny 1X10° PFU/mL QLR EE y 37°C (AF
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mmol/L ¥ & 5 M E | AEH 10 min ke U 4% 4F.
i 7 G TR B 1 R VR T R e W AT RE D i AR L B
£ 4 mg/mL 19X 8O KR R 4 e oy TARMRBE L 3R
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TE 2 W i (>>10° CFU/mL) 2y B, 76 AR v J3 i
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